Tissue transglutaminase expression promotes castration-resistant phenotype and transcriptional repression of androgen receptor.
Many studies have supported a role for inflammation in prostate tumour growth. However, the contribution of inflammation to the development of castration-resistant prostate cancer remains largely unknown. Based on observations that aberrant expression of the proinflammatory protein tissue transglutaminase (TG2) is associated with development of drug resistance and metastatic phenotype in multiple cancer types, we determined TG2 expression in prostate cancer cells. Herein we report that human prostate cancer cell lines with low expression of androgen receptor (AR) had high basal levels of TG2 expression. Also, overexpression of TG2 negatively regulated AR mRNA and protein expression and attenuated androgen sensitivity of prostate cancer cells. TG2 expression in prostate cancer cells was associated with increased invasion and resistance to chemotherapy. Mechanistically, TG2 activated nuclear factor (NF)-κB and induced epithelial-mesenchymal transition. TG2/NF-κB-mediated decrease in AR expression resulted from transcriptional repression involving cis-interaction of NF-κB in a complex with TG2 with the 5'-untranslated region of AR. Negative regulation of AR could be partially abrogated by repression of TG2 or NF-κB (p65/RelA) by gene-specific small interfering RNA. These results suggested that a novel pathway links androgen dependence with TG2-regulated inflammatory signalling and hence may make TG2 a novel therapeutic target for the prevention and treatment of castration-resistant prostate cancer.